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(54) Multi-unit air conditioner and method for controlling the same 



(57) Multi-unit air conditioner and method for con- 
trolling the same, the multi-unit air conditioner including 
a plurality of outdoor heat exchangers 2, a plurality of 
outdoor fans 15 for cooling the outdoor heat exchangers 
2, and control means 9 for controlling rotation speeds of 
the outdoor fans 15, to control a gas/liquid refrigerant 
mixing ratio introduced into the gas-liquid separator 10 
through the outdoor heat exchangers 2, thereby optimiz- 
ing the mixing ratio of the refrigerant introduced to a gas- 
liquid separator 1 0 proper to an operation condition, for 
improving an air conditioning efficiency. The control 



means include a temperature sensor 9 for measuring a 
temperature of refrigerant introduced from the outdoor 
heat exchangers 2 into the gas-liquid separator 1 0, and 
a microcomputer for comparing a refrigerant tempera- 
ture measured with the temperature sensor 9 and a pre- 
set refrigerant temperature, to detect a refrigerant mix- 
ing ratio at the outdoor unit piping system, and control- 
ling rotation speeds of the outdoor fans 5 so that detect- 
ed refrigerantmixing ratios are the same with refrigerant 
mixing ratios presetto be properto operation conditions, 
respectively. 



FIG.l 



< 

CM 
O) 

N 
CO 

Q_ 

LU 




•62a 



Printed by Jouve, 75001 PARIS (FR) 



BNsnnrirv 



« 

3 EP 1 371 

at the second outdoor heat exchanger. 
[0016] The control means includes a temperature 
sensor for measuring a temperature of refrigerant intro- 
duced from the outdoor heat exchangers into the gas- 
liquid separator, and a microcomputer for comparing a 5 
refrigerant temperature measured with the temperature 
sensor and a preset refrigerant temperature, to detect 
a refrigerant mixing ratio at the outdoor unit piping sys- 
tem, and controlling rotation speeds of the outdoor fans 
so that detected refrigerant mixing ratios are the same 10 
with refrigerant mixing ratios preset to be proper to op- 
eration conditions, respectively. The refrigerant is 
R407C mix refrigerant of which refrigerant mixing ratio 
can be known accurately according to a temperature 
variation. 15 
[0017] The outdoor unit piping system includes a first 
pipeline connected between outlets of the compressors 
and the four way valve, a second pipeline branched into 
two pipeline in front of the first and second outdoor heat 
exchangers, and connected between the four way valve 20 
and the first and second outdoor heat exchangers in par- 
allel, a third pipeline joined in front of the gas-liquid sep- 
arator, and connected between the gas-liquid separator 
and the outdoor heat exchangers in parallel, a fourth 
pipeline connected between the distribution piping sys- 25 
tern and the four way valve, a fifth pipeline connected 
between the four way valve and the accumulator, and a 
sixth pipeline connected between the accumulator and 
an inlet of the compressor. 

[0018] The outdoor heat exchangers include a first 30 
outdoor heat exchanger for discharging liquid refriger- 
ant proper to an operation condition, and a second out- 
door heat exchanger for discharging two phased refrig- 
erant proper to the operation condition. The outdoor 
fans include a first outdoor fan for condensing ref riger- 35 
ant at the first outdoor heat exchanger, and a second 
outdoor fan for condensing refrigerant at the second out- 
door heat exchanger. 

[0019] The control means includes a temperature 
sensor provided at a part the third pipeline joins for *o 
measuring a temperature of refrigerant introduced from 
the first and second outdoor heat exchangers into the 
gas-liquid separator, and a microcomputer for compar- 
ing a refrigerant temperature measured with thetemper- 
aturesensorandapresetrefrigeranttemperature,tode- 45 
tect a refrigerant mixing ratio at the outdoor unit piping 
system, and controlling a rotation speed of the second 
outdoor fan so that detected refrigerant mixing ratios are 
the same with refrigerant mixing ratios presetto be prop- 
er to operation conditions, respectively. 50 
[0020] The control valve includes first, and second 
chock valves provided on sides of the first, and second 
outdoor heat exchangers of the third pipeline for con- 
trolling a refrigerant flow from the first and second out- 
door heat exchangers to the gas-liquid separator, and 55 
first and second electronic expansion valves provided 
in parallel with the first and second check valves for ex- 
panding ref rigerant flowing from the gas-liqu id separator 
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to the first and second outdoor heat exchangers. 
[0021 ] The distribution piping system includes a liquid 
refrigerant pipeline connected to the gas-liquid separa- 
tor for guiding liquid refrigerant to/from the gas-liquid 
separator, liquid refrigerant branch pipelines branched 
from the liquid refrigerant pipeline, and connected to the 
indoor heat exchangers respectively, a gas refrigerant 
pipeline connected to the gas-liquid separator for guid- 
ing gas refrigerant to/from the gas-liquid separator, gas 
refrigerant branch pipelines branched from the gas re- 
frigerant pipeline and connected to the indoor heat ex- 
changers, respectively, and intermediate branch pipe- 
lines respectively branched from the gas refrigerant 
branch pipelines, and connected to the outdoor unit pip- 
ing system. 

[0022] The gas refrigerant branch pipelines and the 
liquid refrigerant branch pipelines are arranged in par- 
allel to each other for piping work efficiency. The outdoor 
heat exchanger includes a first outdoor heal exchanger 
for discharging liquid ref rigerant proper to an operation 
condition, and a second outdoor heat exchanger for dis- 
charging two phased refrigerant proper to the operation 
condition. The outdoor fans include a first outdoor fan 
for condensing refrigerant at the first outdoor heat ex- 
changer, and a second outdoor fan for condensing re- 
frigerant at the second outdoor heat exchanger. 
[0023] The outdoor unit piping system includes a first 
pipeline connected between outlets of the compressors 
and the four way valve, a second pipeline branched into 
two pipeline in front of the first and second outdoor heat 
exchangers, and connected between the four way valve 
and thef irst and second outdoor heat exchangers in par- 
allel a third pipeline joined in front of the gas-liquid sep- 
arator, and connected between the gas-liquid separator 
and thef irst and second outdoor heat exchangers in par- 
allel, a fourth pipeline connected between the interme- 
diate branch pipelines and the four way valve, a fifth 
pipeline connected between the four way valve and the 
accumulator, and a sixth pipeline connected between 
the accumulator and the inlet of the compressor. 
[0024] The control means includes a temperature 
sensor provided at a part the third pipeline joins for 
measuring a temperature of refrigerant introduced from 
the first and second outdoor heat exchangers into the 
gas-liquid separator, and a microcomputer for compar- 
ing a refrigerant temperature measured with the temper- 
ature sensor and a preset refrigerant temperature, to de- 
tect a refrigerant mixing ratio at the outdoor unit piping 
system, and controlling a rotation speed of the second 
outdoor fan so that detected refrigerant mixing ratios are 
the same with refrigerant mixing ratios presetto be prop- 
er to operation conditions, respectively. 
[0025] The control valve includes first, and second 
check valves provided on sides of the first, and second 
outdoor heat exchangers of the third pipeline for con- 
trolling a refrigerant flow from the first and second out- 
door heat exchangers to the gas-liquid separator, and 
first and second electronic expansion valves provided 
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[0038] The outdoor fans 5 include first and second 
outdoor fans 5a, and Sb. The first and second outdoor 
fans 5a and Sb are designated such that the first outdoor 
fan 5a condenses refrigerant from the first outdoor heat 
exchanger 2a, and the second outdoor fan 5b condens- 
es refrigerant from the second outdoor heat exchanger 
2b. 

[0039] In the meantime, the control means includes a 
temperature senor 9 and a microcomputer (not shown). 
The temperature sensor measures a temperature of the 
refrigerant introduced from the first, and second outdoor 
heat exchangers 2a and 2b into the gas-liquid separator 
10. The microcomputer compares the refrigerant tem- 
perature measured with the temperature sensor 9 to a 
preset refrigerant temperature, to detect the refrigerant 
mixing ratio in the outdoor unit. The microcomputer also 
controls rotation speeds of the outdoor fans 5 so that 
detected refrigerant mixing ratios are respectively the 
same with the refrigerant mixing ratios preset proper to 
different operation conditions. In this instance, it is pref- 
erable that the microcomputer is designed to control the 
rotating speed of the second outdoor fan 5b. It is also 
preferable that the refrigerant is one of which gas/liquid 
mixing ratio can be known accurately, preferably 
R407C. 

[0040] The outdoor unit piping system includes a re- 
frigerant path from the outlet of the compressor 1 to the 
gas-liquid separator 1 0 or the distribution piping system, 
and a refrigerant path from the distribution piping system 
or the gas-liquid separator 10 to the inlet of the com- 
pressor 1 . The paths are controlled by the four way valve 
4. That is, the four way valve 4 makes the outdoor unit 
piping system on an outlet side of the compressor 1 to 
be in communication with each other to fix the refrigerant 
path from the compressor 1 , which will be described in 
more detail. 

[0041] The outdoor unit piping system includes six 
pipelines. A first pipeline 31 connects the outlets of the 
compressors 1 and the four way valve 4. A second pipe- 
line 32 is connected to the four way valve 4, branched 
into two pipeline in front of the first and second outdoor 
heat exchangers 2a and 2b, and connected to the first 
and second outdoor heat exchangers 2a and 2b. There- 
fore, the second pipeline 32 connects the first, and sec- 
ond outdoor heat exchangers 2a, and 2b in parallel. 
[0042] A third pipeline 33 Is respectively connected to 
the first and second outdoor heal exchangers 2a and 
2b, joins in front of the gas-liquid separator 1 0, and con- 
nected to the gas-liquid separator 1 0, to connect the first 
and second outdoor heat exchangers 2a and 2b and the 
gas-liquid separator 1 0 in parallel. The temperature sen- 
sor 9 of the control means is provided at a joined point 
of the third pipeline 33. A fourth pipeline 34 connects the 
distribution piping system and the four way valve 4, and 
a fifth pipeline 35 connects the four way valve 4 and the 
accumulator 8. Lastly, a sixth pipeline 36 connects the 
accumulator 8 and the inlet of the compressor 1 . 
[0043] At the end, the four way valve 4 is connected 



to the first, second, third and fourth pipelines 31 , 32, 34, 
and 35, respectively. The four way valve 4 connects the 
pipelines selectively depending on operation conditions, 
and fixes a refrigerant path. 
5 [0044] For an example, referring to FIG. 2A or 3A, 
when the multi-unit air conditioner is in a cooling mode, 
the four way valve 4 connects the first pipeline 31 and 
the second pipeline 32, so as to introduce the refrigerant 
from the compressor 1 to the outdoor heat exchangers 
10 2a and 2b. 

[0045] Referring to FIG. 2B or 3B, when the multi-unit 
air conditioner is in a heating mode, the four way valve 
4 connects the first pipeline 31 and the fourth pipeline 
34, so as to introduce the refrigerant from the compres- 

15 sor 1 to the distribution piping system. 

[0046] The cooling mode refers to a case when the 
multi-unit air conditioner only cools the rooms, or is op- 
erated mainly for cooling, and the heating mode refers 
to a case when the mulli-unil air conditioner only heats 

20 the rooms, or is operated mainly for heating. 

[0047] Variation of the refrigerant flow path with oper- 
ation conditions will become more apparent by descrip- 
tion of operation of the multi-unit air conditioner with ref- 
erence to the attached drawings, given later. 

25 [0048] In the meantime, the control valves 6 and 7 in- 
clude first and second check valves 6a and 6b provided 
on the third pipeline 33, and first, and second electronic 
expansion valves 7a and 7b. The first and second check 
valves 6a and 6b are provided on the first and second 

so outdoor heat exchangers 2a, and 2b, for controlling re- 
frigerant flow from the first and second outdoor heat ex- 
changers 2a and 2b to the gas-liquid separator 1 0. 
[0049] In more detail, the first and second check 
valves 6a and 6b pass refrigerant introduced from the 

35 first and second outdoor heat exchangers 2a and 2b to 
the gas-liquid separator 10 only. The first and second 
electronic expansion valves 7a and 7b, mounted in par- 
allel to the first and second check valves 6a and 6b, 
causes to expand the refrigerant introduced from the 

^o gas-liquid separator 10 to the first and second outdoor 
heat exchangers 2a and 2b only. At the end, the refrig- 
erant introduced from the first and the second outdoor 
heat exchangers 2a and 2b to the gas-liquid separator 
10 is made to flow through the first and second check 

45 valves 6a and 6b, and the refrigerant introduced from 
the gas-liquid separator 10 to the first and second out- 
door heal exchangers 2a and 2b is made to flow through 
the first and second electronic expansion valves 7a and 
7b. 

so [0050] The distributor 'B' is provided between the out- 
door unit 'A' and the plurality of indoor units C1 , C2, and 
C3. As described, the distributor 'B' includes tho gas- 
liquid separator 10 and the distribution piping system. 
[0051 ] The distribution piping system includes a liquid 

55 refrigerant pipeline 23, liquid refrigerant branch pipe- 
lines 24a, 24b, and 24c, a gas refrigerant pipeline 21 , 
gas refrigerant branch pipelines 22a, 22b, and 22c, and 
intermediate branch pipelines 25a, 25b, and 25c. 
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lines 25a, 25b t and 25c through the gas refrigerant 
branch pipelines 22a, 22b, and 22c. In this instance, the 
two way valves 30a, 30b, and 30c on the gas refrigerant 
branch pipelines are closed. Then, the refrigerant is in- 
troduced into the fifth pipeline 35 through the fourth pipe- 
line 34 by the four way valve 4. Then, the refrigerant is 
drawn into the compressor 1 through the sixth pipeline 
36 through the accumulator 8. 
[0065] Referring to FIG. 2B, when the multi-unit air 
conditioner of the present invention only cools the 
rooms, the gas refrigerant from the compressor 1 flows 
through the first pipeline 31 . Then, the refrigerant is in- 
troduced into the intermediate branch pipelines 25a, 
25b, and 25c through the fourth pipelines 34 by the four 
way valve 4. Thus, different from the case when the re- 
frigerant cools the rooms, the gas refrigerant does not 
pass through the outdoor heat exchangers 2. 
[0066] Then, the gas refrigerant heats the rooms as 
the gas refrigerant is introduced into the gas refrigerant 
branch pipelines 22a, 22b, and 22c, passes, and con- 
denses through the indoor heat exchangers 62a, 62b, 
and 62c. The refrigerant is introduced into the gas-liquid 
separator 10 through the electronic expansion valves 
61 a, 61 b, and 61c, the liquid refrigerant branch pipelines 
24a, 24b, and 24c, and the liquid refrigerant pipeline 23. 
The refrigerant flows from the gas-liquid separator 10 
to, and expands at the first and second electronic ex- 
pansion valves 7a, and 7b, and is introduced into the 
first and second heat exchangers 2a and 2b. Then, the 
refrigerant is drawn into the compressor 1 through the 
four way valve 4 and the accumulator 8. 
[0067] Referring to FIG. 3A, when the multi-unit air 
conditioner of the present invention is operated in a ma- 
jor cooling mode, the gas refrigerant from the compres- 
sor 1 flows through the first pipeline 31 . Then, the refrig- 
erant is introduced into the first and second outdoor heat 
exchangers 2a and 2b through the second pipeline 32 
by the four way valve 4. In this instance, the refrigerant 
introduced into the first outdoor heat exchanger 2a is 
subcooled by the air blowing of the first outdoor fan 5a. 
Then, the refrigerant introduced into the second outdoor 
heat exchanger 2b becomes two phased refrigerant 
having a refrigerant mixing ratio required for an opera- 
tion condition by the air blowing of the second outdoor 
fan 5b. As described before, a rotating speed of the sec- 
ond outdoor fan Sb Is determined by the control means 
having the temperature sensor 9 and the microcomput- 
er. 

[0068] Thereafter, the refrigerant flow through the 
third pipeline 33, and introduced into the gas-liquid sep- 
arator 1 0 through the first and second check valves 6a, 
and 6b. In this instance, the first and second electronic 
expansion valves 7a, and 7b mounted in parallel to the 
first and second check valves 6a and 6b are closed. 
[0069] In the meantime, the refrigerant mixing ratio of 
the refrigerant introduced into the gas-liquid separator 
1 0 is controlled to be the same with a refrigerant mixing 
ratio preset by the control means. The refrigerant mixing 



ratio is determined to be proper to the two indoor units 
C2 and C3 for cooling which require liquid refrigerant 
and the indoor unit C1 for heating which requires gas 
refrigerant. The refrigerant mixing ratio is also deter- 

s mined with reference to a flow rate of the refrigerant in- 
troduced into the two indoor units C2 and C3 for cooling 
through the one indoor unit C1 for heating. Thus, the 
refrigerant mixing ratio is an experimental value deter- 
mined by an experiment carried out under different con- 

10 dittons. 

[0070] The high pressure two phased refrigerant in- 
troduced into the gas-liquid separator 10 is separated 
into liquid refrigerant and gas refrigerant. The liquid re- 
frigerant is introduced into the liquid refrigerant pipeline 

15 23 and branched to the liquid refrigerant branch pipe- 
lines 24b and 24c. Thereafter, the liquid refrigerant ex- 
pands as the refrigerant passes through the electronic 
expansion valves 61b and 61c of the indoor units C2 
and C3, and evaporated, and cool the rooms as the re- 

20 frigerant passes through the indoor heat exchangers 
62b and 62c. 

[0071] In the meantime, separated gas refrigerant is 
introduced into the gas refrigerant pipeline 21 . Then, the 
gas refrigerant is introduced into selected gas refriger- 

25 ant branch pipeline 22a, and heats the room which re- 
quires heating as the refrigerant passes through the in- 
door heat exchanger 62a. Then, the refrigerant, passed 
through the indoor heat exchanger 62a, passes through 
opened electronic expansion valve 61 a of the indoor unit 

30 C1 , and the liquid refrigerant branch pipeline 24a, and 
introduced into the liquid refrigerant pipeline 23, and 
joins with the liquid refrigerant. 
[0072] Thus, the gas refrigerant separated at the gas- 
liquid separator 10 also cools the rooms together with 

35 the liquid refrigerant separated at the gas-liquid sepa- 
rator 10 after the gas refrigerant heats the rooms. 
[0073] The liquid refrigerant is introduced only into the 
selected liquid refrigerant branch pipelines 24b and 24c 
because of a pressure difference of the refrigerant. In 

40 more detail, a pressure of the liquid refrigerant from the 
liquid refrigerant branch pipeline 24a is controlled to be 
higher than a pressure of the refrigerant into the liquid 
refrigerant branch pipelines 24a. According to this, the 
liquid refrigerant is introduced only into the selected liq- 

45 uid refrigerant branch pipelines 24b and 24c. 

[0074] The refrigerant evaporated as the refrigerant 
passes through the indoor heat exchangers 62b and 62c 
is introduced into the intermediate branch pipelines 25b 
and 25c through the gas refrigerant branch pipelines 

so 22b and 22c. In this instance, the two way valves 30b 
and 30c are closed. Thereafter, the refrigerant flows 
through the fourth pipeline 34, and introduced into the 
fifth pipeline 35 by the four way valve 4. Then, the re- 
frigerant is drawn into the compressor 1 through the 
• 55 - sixth pipeline 36 and the accumulator 8. 

[0075] Referring to FIG. 3B, when the multi-unit air 
conditioner of the p resent invention is operated in a ma- 
jor heating mode, the gas refrigerant from the compres- 
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liquid separator, and a microcomputer for comparing a 
refrigerant temperature measured with the temperature 
sensor and a preset refrigerant temperature, to detect 
a refrigerant mixing ratio at the outdoor unit piping sys- 
tem, and controlling rotation speeds of the outdoor fans 
so that detected refrigerant mixing ratios are the same 
with refrigerant mixing ratios preset to be proper to op- 
eration conditions, respectively. 



Claims 

1 . A multi-unit air conditioner comprising: 

an outdoor unit (A) including: 

an accumulators), a plurality of compres- 
sors (1) and outdoor heat exchangers (2) 
connected with an outdoor unit piping sys- 
tem, a plurality of outdoor fans (5) for re- 
spectively cooling the outdoor heat ex- 
changers (2), a four way valve (4) and a 
plurality of control valves (6, 7) mounted on 
the outdoor unit piping system for control- 
ling refrigerant flow; 



control means (9) for controlling rotation 
speeds of the outdoor fans (5), to control a 
gas /liquid refrigerant mixing ratio intro- 
duced into the gas-liquid separator (10) 
through the outdoor heat exchangers (2). 

2. The multi-unit air conditioner as claimed in claim 1 , 
wherein the outdoor heat exchanger (2) includes: 

a first outdoor heat exchanger (2a) for discharg- 
ing liquid refrigerant properto an operation con- 
dition; and 

a second outdoor heat exchanger (2b) for dis- 
charging two phased refrigerant proper to the 
operation condition. 



10 
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20 



25 



a plurality of indoor units (C) respectively 
installed in rooms each having an indoor 
heat exchanger (62a-c) and an electronic 
expansion valve (61a-c); so 



a distributor (B) including a gas-liquid sep- 
arator (10) for separating refrigerant re- 
ceived from the outdoor unit (A) into gas 
refrigerant and liquid refrigerant, or mixing 
refrigerant received from the indoor units 
(C), and a distribution piping system for 
guiding the refrigerant from the outdoor 
unit (A) toward the indoor units (C) and the 
refrigerant from the indoor units (C) to the 
outdoor unit again; and 



3. The multi-unit air conditioner as claimed in claim 1 
or 2, wherein the outdoor fan includes: 

a first outdoor fan (5a) for condensing refriger- 
ant at the first outdoor heat exchanger (2a) ; 
and 

a second outdoor fan (5a) for condensing re- 
frigerant at the second outdoor heat exchanger 
(2b). 

4. The multi-unit air conditioner as claimed in one of 
claims 1 to 3, wherein the control means includes: 

a temperature sensor (9) for measuring a tem- 
perature of refrigerant introduced from the out- 
door heat exchangers (2) into the gas-liquid 
separator (10), and 

a microcomputer for comparing a refrigerant 
temperature measured with the temperature 
sensor (9) and a preset refrigerant tempera- 
ture, to detect a refrigerant mixing ratio at the 
outdoor unit piping system, and 
controlling rotation speeds of the outdoor fans 
(5) so that detected refrigerant mixing ratios are 
the same with refrigerant mixing ratios preset 
to be proper to operation conditions, respec- 
tively. 



5. 



35 6. 
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50 



55 



The multi-unit air conditioner as claimed in claim 4, 
wherein the refrigerant is R407C mix refrigerant of 
which refrigerant mixing ratio can be known accu- 
rately according to a temperature variation. 

The multi-unit air conditioner as claimed in one of 
claims 1 to 5, wherein the outdoor unit piping sys- 
tem includes: 

a first pipeline (31) connected between outlets 
of the compressors (1 ) and the four way valve 
(4), 

a second pipeline (32) branched into two pipe- 
line in front of the first and second outdoor heat 
exchangers (2a, 2b), and connected between 
the four way valve (4) and the first and second 
outdoor heat exchangers (2a, 2b) in parallel, 

a third pipeline (33) joined in front of the gas- 
liquid separator (10), and connected between 
the gas-liquid separator (10) and the outdoor 
hoat exchangers in parallel, 

a fourth pipeline (34) connected between the 
distribution piping system and the four way 
valve (4), 

a fifth pipeline (35) connected between the four 
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a second outdoor fan (5b) for condensing re- 
frigerant at the second outdoor heat exchanger 
(2b). 

15. The multi-unit air conditioner as claimed in claim 14, 5 
wherein the outdoor unit piping system includes: 



a first pipeline (31) connected between outlets 
of the compressors (1 ) and the four way valve 
(4), 



a microcomputer for comparing a refrigerant 
temperature measured with the temperature 
sensor (9) and a preset refrigerant tempera- 
ture, to detect a refrigerant mixing ratio at the 
outdoor unit piping system, and controlling a ro- 
tation speed of the second outdoor fan (56) so 
that detected refrigerant mixing ratios are the 
same with refrigerant mixing ratios preset to be 
proper 

to operation conditions, respectively. 

17. The multi-unit air conditioner as claimed in claim 15 
or 16, wherein the control valve (6,7) includes: 



10 



15 



25 



a second pipeline (32) branched into two pipe- 
line in front of the first and second outdoor heat 
exchangers (2a, 2b), and connected between 
the four way valve (4) and the first and second 
outdoor heat exchangers (2a, 2b) in parallel, 

a third pipeline (33) joined in front of the gas- 
liquid separator (10), and connected between 
the gas-liquid separator (10) and the first and 
second outdoor heat exchangers (2a, 2b) in 
parallel, 

a fourth pipeline (34) connected between the 
intermediate branch pipelines (25a-c) and the 
four way valve (4), 

a fifth pipeline (35) connected between the four 
way valve (4) and the accumulator^), and 

a sixth pipeline (36) connected between the ac- 
cumulator (8) and the inlet of the compressor 
d). 



1 6. The multi-unit air conditioner as claimed in claim 1 5, 35 
wherein the control means includes: 



a temperature sensor (9) provided at a part the 
third pipeline (33) joins for measuring a temper- 
ature of refrigerant introduced from the first and 
second outdoor heat exchangers (2a, 2b) into 
the gas-liquid separator (10), and 



first, and second check valves (6a, 6b) provided 
on sides of the first, and second outdoor heat 
exchangers (2a, 2b) of the third pipeline (33) 
for controlling a refrigerant flow from the first 
and second outdoor heat exchangers (2a, 2b) 
to the gas-liquid separator (1 0), and 

first and second electronic expansion valves 
(7a, 7b) provided in parallel with the first and 
second check valves (6a, 6b) for expanding re- 
frigerant flowing from the gas-liquid separator 
(10) to the first and second outdoor heat ex- 
changers (2a, 2b). 

18. The multi-unit air conditioner as claimed in one of 
claims 11 to 17, wherein the distributor (B) includes 
a valve unit for controlling refrigerant flow in the dis- 
tribution piping system. 



20 19. The multi-unit airconditioner as claimed in claim 1 8, 
wherein the valve unit includes two way valves 
(30a-c, 40a-c, 50a-c) provided on the gas refriger- 
ant branch pipelines (22a, 22b), the liquid refriger- 
ant branch pipelines (24a-c), and intermediate 
branch pipelines (25a-c) for being turned on/off se- 
lectively depending on operation conditions. 

20. A method for operating a multi-unit air conditioner, 
comprising the steps of: 



30 



40 



45 



measuring a temperature of refrigerant intro- 
duced into a gas-liquid separator (10) through 
an outdoor unit piping system from a plurality 
of outdoor heat exchangers (2) with a temper- 
ature sensor (9); 

comparing a measured refrigerant temperature 
and a preset refrigerant temperature, to detect 
a refrigerant mixing ratio flowing through the 
outdoor unit piping system; and 

controlling rotation speeds of a plurality of out- 
door fans (5) for cooling the outdoor heat ex- 
changers (2), so that the detected mixing ratio 
becomes the same with a mixing ratio set prop- 
er to an operation condition. 
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